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Abstract. The morphology of the population of Vipera berus occurring in North Korea 
is given, and the taxonomic position of this isolated southeastern population is discussed. 
By comparing it with material from all parts of the range for Vipera berus including all 
currently recognized subspecies (berus, sachalinensis, bosniensis) it is obvious that the 
North Korean population should be included in the easternmost subspecies sachalinensis. 
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The East Asian populations of Vipera berus were described as a separate subspecies 
by Carevskij (1917): Vipera berus sachalinensis. The type locality of this taxon is the 
island of Sakhalin. In 1926 Nikolski raised this taxon to species level and treated the 
East Asian mainland populations as a separate subspecies: Coluber sachalinensis 
continentalis. This new systematic division was never generally accepted by the tax- 
onomists of the field, and all populations of Vipera berus of eastern Russia have cur- 
rently been treated as one subspecies: V. b. sachalinensis. 

The populations in North Korea and adjacent areas of China seem to have been 
overlooked in many papers dealing with the zoogeography of Vipera berus (e. g. 
Nikolsky 1964; Terentev & Chernov 1965; Mertens & Wermuth 1960; Saint Girons 
1978, 1980; Schiemenz 1987), but discussed to some extent by others (e. g. Maki 1931; 
Shannon 1956; Won 1971; Kang & Yoon 1975; Paik 1982; Szyndlar & O 1987). Maki 
(1931) designated these Manchurian-Korean populations to the subspecies 
sachalinensis, and later students of Korean herpetofauna (Shannon 1956; Won 1971; 
Kang & Yoon 1975; Paik 1982) have followed this. To the contrary Zhao et al. (1981) 
and Szyndlar & O (1987) argued that these populations should be considered to 
belong to the nominate subspecies, Vipera berus berus, due to similarities in head 
scalation. The difference in dorsal scale ornamentation between berus and 
sachalinensis is weak (Groombridge, pers. inf.; Bea, pers. inf., and 1987), and the 
albumin immunological distance is small (Herrmann et al. 1987). The main purpose 
of this paper is to describe the isolated populations of Vipera berus in North Korea 
and adjacent Chinese territories, and to clarify its taxonomic status. 


Material and Methods 


Vipera berus has a large distribution, morphological variation, and degree of isolation (Nilson 
& Andrén, in press), and for an overall study of this species a large number of specimens, from 
a large number of localities throughout its entire range must be examined. However, as the 
work in this study is focused on the Korean populations, only specimens from restricted parts 
of the total range are examined for comparisons. The total material was divided into several 
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groups that retlected both traditionally subspecific division, and natural geographical subdivi- 
sions. The non-Korean material used for comparison was gathered from different parts of the 
Asian and European range of the species, and all three “old” subspecies, berus, bosniensis, 
and sachalinensis are represented. As the specific problem in this paper concerns the tax- 
onomic status of the populations of Vipera berus in Korea, the East Asian and Korean 
material is divided into more subgroups than the remaining comparative material. The in- 
vestigated material consists of specimens from: 
1. North Korea (Vipera berus, 12 specimens) (NRM; ZIK). 
2. Sakhalin, Russia, 10 specimens (sachalinensis) (ZIG). 
. Amur area, Russia, 2 specimens (continentalis). 
. East Europe (west Russia, Poland), 5 specimens (berus) (GNM). 
. Southwest Europe (Italy, Switzerland), 14 specimens (berus) (MZF; ZIG). 
. Northwest Europe (Sweden), 19 specimens (berus) (ZIG). 
. Balkan (former Yugoslavia, Bulgaria), 15 specimens (bosniensis) (NMW; ZIG). 
In order to complete a total picture of the populations in Korea and adjacent Chinese ter- 
ritories available information from literature has been included as well, e. g.: 
8. Korean specimens (20), from Won 1971. 
9. Jilin (China) specimens (13), from Zhao et al. 1981. 
Information from Saint Girons (1978) about all the subspecies of Vipera berus has been 
used when appropriate. 
Museum Collections are cited as follows: 


“NM RW 


NRM —  Naturhistoriska Riksmuseet, Stockholm; 

ZIK — Zoological Institute, Korean Acad. Sci., North Korea; 

MZF — Museo Zoologico de *La Specola", Firenze; 

NMW —  Naturhistorisches Museum Wien, Vienna; 

ZIG — Department of Zoology, University of Göteborg, Göteborg (authors collection, 


which later will be incorporated in GNM); 
GNM — Göteborg Natural History Museum, Göteborg. 


Description of Vipera berus in Korea (figs 1—2) 


The largest specimen in our material is a female with a total length of 690 mm and 
tail 62 mm; the latter is equal to 8.9 % of total length. The largest male has a total 
length of 590 mm and tail 70 mm; the latter is equal to 11.9 % of total length. The 
head is covered with rather large scales or plates. Two large supraoculars and 1 large 
frontal plate on top of head, parietals divided or fragmented, frontal separated from 
supraoculars by smaller scales on each side or in contact on one side or both, 1 can- 
thal and 1 supranasal scale on each canthus rostralis, and one or two apicals in con- 
tact with rostral; 12 to 19 intercanthals and intersupraoculars. The rostral is bordered 
by 2 supralabials, 2 internasals and one or two apicals; eye surrounded by 9 to 12 
circumoculars, a single subocular row on each side, 2 to 4 loreals on each side, upper 
preocular separated from nasal by a loreal in two thirds of the snakes, united with 
nasal in the rest, normally 9 supralabials (one snake has 8 on one side of head), and 
11 to 12 sublabials on each side. Three to five preventrals and 141 to 159 ventrals, 
28 to 33 subcaudals in females, 31 to 38 in males, all subcaudals in double rows, 21 
dorsal scale rows at midbody and on neck one head-length behind the head, 16 to 
19 dorsal scalerows one head-length anterior to anal. Dorsal pattern consisting of 
a zig-zag band or transverse bars containing 71 to 84 windings. Band normally con- 
tinuous in females (up to 15 transverse bars in females); in males around 50 % of 
the zig-zag turns in the dorsal pattern separated into transverse bars, no melanistic 
specimens, lateral body blotches present, head pattern consists of 2 dark oblique 
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Fig. 1 (left): Male Vipera berus from North Korea (NRM SBM/1935.227.3019). — Fig. 2 
(right): Female Vipera berus from North Korea (NRM SBM/1935.222.3020). 


bands which do not unite, and a weak narrow posterior band from eye to corner of 
mouth, ground colour light brown with dorsal pattern dark brown, ventral side 
black. 


Discussion 


Geographically the berus range falls into a smaller eastern and a larger western part 
(fig. 4). This distributional pattern corresponds roughly to the division in subspecies 
with sachalinensis in the east and berus in central and western Russia and a major 
part of Europe (together with bosniensis in southern Europe). Some doubts have 
been expressed in literature about the systematic position of the eastern Russian 
mainland populations and of the Chinese and Korean ones. In external morphology 
as here examined (Tables 1 and 2) this east-west division agrees rather well with the 
traditional pattern of subspecies even though some minor differences can be seen. 
Data concerning the Korean specimens examined by us are in accordance with the 
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Fig. 3: Male specimen (ZIG 0108) of Vipera berus sachalinensis from the island of Sakhalin. 


information given by Won (1971) for the same geographical range. It also agrees very 
well with the information published by Zhao et al. (1981) concerning the populations 
in the neighbouring Chinese province Jilin. It is obvious from a morphological point 
of view that these Chinese and North Korean populations belong to the same taxon. 
These populations are, however, geographically isolated and separated from the re- 
maining east Asian populations in the Amur area (“continentalis”) and on the island 
of Sakhalin (sachalinensis). The question is whether these Chinese and Korean 
populations belong either to any of these subspecies, or to the nominate form, or 
constitute a taxon of their own. Several characteristics unite all east Asian popula- 
tions and separate them from west Russian and European ones. Such characters are 
a high degree of isolated transverse bars in the zig-zag dorsal band; a slightly higher 
number of supralabials; a higher number of ventrals in males; a tendency of having 
anterior corners of the frontal in contact with the supraoculars on one side or both; 
and in having the upper preocular reaching the nasal. Some of these characters, such 
as barred dorsal pattern and high number of supralabials can also be seen in the 
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populations occurring on the Balkan peninsula in Europe (bosniensis) and may be 
considered as cases of parallelism if apomorphic. But these characteristics seem 
rather symplesiomorphic and of comparatively low value for phylogenetic evalua- 
tions. However, the shape and size of the frontal and preocular must be considered 
as unique for these eastern populations and may express autapomorphic stages for 
sachalinensis. 

There are also some differences within the east Asian group. The Amur popula- 
tions are more similar to the western populations in several characters than the re- 
maining east Asian populations (consisting of the Sakhalin and the isolated Chinese 
and north Korean populations). Characters such as number of circumoculars, and 
ventrals in females are higher in these latter populations while number of 
crownscales (intersupraoculars and intercanthals) are lower in the Amur and Euro- 
pean populations. 

Now, the Chinese-Korean populations (figs 1—2) and the Sakhalin population 
(fig. 3) seem rather similar, but still there is some morphological separation between 
these two groups. The Chinese-Korean group has a tendency towards a lower number 
of apicals in contact with rostral, and a higher number of sublabials (Table 1) as com- 
pared to the Sakhalin population as well as the remaining ones in Asia and Europe 
(with the exception of bosniensis in Europe which also has a high number of 
sublabials). 

The Korean group is also similar to the Sakhalin and Amur populations in the 
characters that traditionally have been connected to the subspecies sachalinensis 
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Fig. 4: Distribution of the different subspecies of Vipera berus in the Far East. Former USSR 
— after Bannikov et al. 1977; Mongolia — after Bannikov 1958; China — after Anonymus 
1980. 
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(although in a lower frequency than in Amur and Sakhalin populations): frontal in 
contact with supraoculars and upper preocular in contact with nasal. In our material 
63 % of the Sakhalin specimens had the frontal in contact with the supraoculars on 
one side or both. Corresponding figures in Amur and Korean specimens are 50 % 
and 33 o. Further 100 % of the Sakhalin specimens had the upper preocular in con- 
tact with the nasal. Corresponding figures in Amur and Korean specimens are 50 % 
and 29 %. We believe that these characters can be considered diagnostic for the 
subspecies sachalinensis, but should not be looked upon as crucial for the definition 
of this taxon. As has been shown above several characters can show up in different 
populations as in sachalinensis and in bosniensis and thus are parallel traits assumed 
that they are derived. The situation with the upper preocular in contact with the 
nasal that is frequent in sachalinensis can show up infrequently in berus as well. In 
a Swiss population of berus 86 % of the examined snakes (7) had one or both upper 
preoculars in contact with the nasals. One special feature that we found in 
sachalinensis is that some of the subcaudals in the double subcaudal rows were united 
into a single row. This feature was found in about 60 % of the specimens examined, 
and also in one of the two Amur specimens examined. It was not found in any of 
the Korean specimens. However, the conclusion is that all the eastern populations, 
including the Korean ones, are considered one subspecies: sachalinensis. The tradi- 
tional subspecific pattern thus persists, but with the distributional change that also 
the Chinese and Korean populations should belong to this subspecies (fig. 4). 
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Zusammenfassung 


Es wird über die Morphologie der Population von Vipera berus in Nordkorea berichtet und 
die taxonomische Position dieser isolierten südóstlichen Population diskutiert. Beim Vergleich 
mit Material aus allen Teilen des Gebietes für Vipera berus, einschließlich aller bis dato 
anerkannten Unterarten (berus, sachalinensis, bosniensis), ist es offensichtlich, daß die nord- 
koreanische Population in die óstlichste Unterart sachalinensis eingeschlossen werden sollte. 
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